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عيادات عالج مرض الربو يف مراكز الرعاية الصحية األولية يف عمان
هل حتدث فرقا؟
عبد العزيز املحرزي، �شو�شن بّدار، �شيخه ال�شيابية، �شفاء الكندية، اإبراهيم الزكواين، عمر الروا�ض
abstract: Objectives: This study aimed to determine the effect of newly established asthma clinics (ACs) 
on asthma management at primary healthcare centres (PHCs) in Oman. Methods: This retrospective cross-
sectional study was conducted between June 2011 and May 2012 in seven PHCs in the Seeb wilayat of Muscat, 
Oman. All ≥6-year-old asthmatic patients visiting these PHCs during the study period were included. Electronic 
medical records were reviewed to determine which clinical assessment and management components had 
been documented. Results: A total of 452 asthmatic patients were included in the study. The mean age was 
35 ± 21 years old (range: 6–95 years) and the majority (57%) were female. In total, 288 (64%) cases were managed at 
ACs and 164 (36%) were managed at general clinics (GCs). Significant differences were noted in the documentation 
of cases managed at ACs compared to those at GCs, including history-taking information regarding signs and 
symptoms (91% versus 19%; P <0.001), trigger factors (79% versus 16%; P <0.001) and a history of atopy (81% versus 
17%; P <0.001), smoking (61% versus 7%; P <0.001), asthma exacerbations (73% versus 10%; P <0.001) or previous 
admissions (63% versus 10%; P <0.001). Furthermore, prescription rates of inhaled corticosteroids (72% versus 61%; 
P = 0.021) and short-acting β-agonists (93% versus 82%; P = 0.001) were significantly higher at ACs compared to 
GCs. Conclusion: Overall, the findings indicated that ACs have had a positive impact on asthma management at 
the studied PHCs.
Keywords: Asthma; Disease Management; Patient Compliance; Medical History Taking; Medical Records; Docu-
mentation; Oman.
امللخ�ص: الهدف: حتديد اأثر عيادات الربو املن�شاأة حديثًا لعالج الربو يف مراكز الرعاية ال�شحية الأولية يف عمان. الطريقة: مت عمل حتليل 
رجعي، مقطعي عر�شي لل�شجالت الطبية الإلكرتونية ملر�شى الربو الذين تلقواالعالج بني يونيو 2011 و مايو 2012 يف �شبعة مراكز للرعاية 
ال�شحية الأولية يف ولية ال�شيب من حمافظة م�شقط. مت جتميع بيانات جميع مر�شى الربو الذين ترتاوح اأعمارهم من 6 �شنوات وما فوق، 
والذين مت عالجهم خالل ال�شنة الأوىل منذ ان�شاء عيادات الربو يف هذه املراكز ال�شحية. مت ت�شميم ا�شتمارة بيانات خا�شة م�شتوحاة من 
الدليل الوطني العماين للربو لتجميع البيانات و قد احتوت ال�شتمارة على الأق�شام الأربعة التالية: معلومات دميوغرافية، التاريخ املر�شي، 
مري�شا،   452 جمموعه  ما  درا�شة  مت  النتائج:  املتغري.  اأحادية  الإح�شائيات  با�شتخدام  الدرا�شة  حتليل  اإجراء  مت  العالج.  الطبي،  التقييم 
مبتو�شط عمر 21 ± 35 )95-6( �شنة و )%57( منهم كانوا من الإناث.باملجموع 288 )%64( ع من احلالت مت عالجها يف عيادات الربو و 
164 )%36( يف العيادات. كان هناك اختالف وا�شح يف توثيق التقييم الطبي بني الأطباء الذين عملوا يف عيادات الربو والأطباء الذين 
عملوا يف العيادات العامة يف نف�ض املراكز ال�شحية )اأعرا�ض املر�ض: %91 مقارنة ب %19؛ P >0.001(، )العوامل املهيجة: %79 مقارنة ب 
%16؛ P >0.001(، )تاريخ احل�شا�شية: %81 مقارنه ب %17؛ P >0.001(، )التدخني: %61 مقارنة ب %7؛ P >0.001(، )حالت تفاقم الربو: 
%73 مقارنة ب %10؛ P >0.001( اأو )الرتقيد ال�شابق: %63 مقارنة ب %10؛ P >0.001(. كان هناك اأي�شا اختالفات يف توثيق و�شف 
 .)P = 0.001 وو�شف اأدوية مو�شع ال�شعب الهوائية )%93 مقارنة ب %82؛ )P = 0.021 اأدوية ا�شتن�شاق الكورتيزون )%72 مقارنة ب %61؛
اخلال�صة: ت�شري نتائج الدرا�شة اإىل الأثر الإيجابي لتاأ�شي�ض عيادات الربو يف مراكز الرعاية ال�شحية الأولية.
الكلمات املفتاحية: الربو؛ عالج املر�ض؛ مواظبة املري�ض؛ ت�شجيل التاريخ الطبي؛ال�شجالت الطبية؛ التوثيق؛ عمان.
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Advances in Knowledge
- This study found that the management of asthmatic patients at newly established asthma clinics (ACs) in Oman resulted in 
significantly greater documentation of various clinical assessment and management components compared to cases seen at 
general clinics.
Application to Patient Care
- The findings of this study highlight the need for the establishment of more specialised ACs in Oman so as to improve management 
protocols and patient outcomes.
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Asthma is a common chronic disease and a major cause of morbidity worldwide.1–4 It is a challenging disease that requires a systematic 
approach as, if not appropriately controlled, the cond-
ition can have negative consequences for patients, their 
families and the healthcare system.5–8 Physicians are 
expected to possess the essential knowledge and skills 
to continually assess, monitor and adjust management 
plans in order to prevent future exacerbations and 
achieve satisfactory asthma control.9 However, several 
studies have indicated that most children and adults 
do not have well controlled asthma and do not comply 
with recommended treatment regimens.10–14
Previous research has also highlighted poor 
adherence to asthma care protocols and the insufficient 
documentation of various management components 
among general practitioners (GPs).15–19 Training health- 
care providers, providing them with necessary resources 
and encouraging adherence to standardised manage- 
ment protocols can lead to a significant improvement in 
asthma control and reduction in management costs.20–23 
Moreover, the introduction of nurse-led asthma clinics 
(ACs) has been shown to be cost-effective, with similar 
clinical outcomes to cases managed at physician-led 
clinics.24 
In Oman, patients with acute complaints can 
receive medical care at any time at a network of primary 
healthcare centres (PHCs). Each PHC has specialised 
clinics for diabetes, hypertension, antenatal and immun- 
isation care and is staffed by one or two family physicians 
as well as GPs from various medical backgrounds. 
However, the majority of asthmatics are managed by 
different physicians and at different clinics.19 In 2009, 
the second edition of the National Asthma Guidelines 
was released and made available to PHC physicians; 
subsequently, a programme was launched to establish 
specialised ACs in PHCs in the Muscat governorate 
in 2010.25,26 In addition, all PHCs in the Muscat 
governorate also have access to essential resources 
required to manage mild and moderate asthma cases, 
such as peak flow metres, spacer devices and asthma 
medications, including salbutamol inhalers with long- 
acting or short-acting β-agonists (SABAs), inhaled corti- 
costeroids (ICS), oral and intravenous corticosteroids 
and theophylline.19
In line with the National Asthma Guidelines, the 
main aim of the AC programme was to improve the 
management of asthmatic patients in PHCs by training 
healthcare providers on the practical aspects of asthma 
management, including both theoretical and practical 
sessions on the management of asthmatic children and 
adults.25,26 However, subsequent research conducted in 
2010 revealed no immediate improvement in asthma 
management following the launch of the national 
guidelines.19 Therefore, the aim of this study was to 
compare asthma management between cases seen at 
the newly established ACs and those at general clinics 
(GCs) within the same PHCs.
Methods
This retrospective cross-sectional study was cond-
ucted between June 2011 and May 2012 at seven PHCs 
located in the Seeb wilayat of Muscat governorate, 
including Al-Koudh, Al-Shadi, Al-Seeb, Al-Mawa- 
leh North, Al-Mawaleh, Al-Maabela North and Al-Maa- 
bela South clinics. All of these ACs were newly est-
ablished at some point during the study period. All 
patients aged ≥6 years old with mild or moderate 
asthma-related symptoms visiting the PHCs during this 
period were included in the study. However, patients 
who presented with acute asthmatic exacerbations 
requiring emergency management, those who were 
diagnosed with other chronic respiratory diseases 
and patients requiring only repeat prescriptions or 
receiving routine care at other healthcare institutions 
were excluded. The sample size was calculated to be 
387 patients based on an average prevalence of 50% 
(range: 2–77%) of complete documentation of manag-
ement components by GPs in GCs and assuming the 
difference in documentation completion by GPs in 
ACs to be at least 10%.19 The alpha and power values 
were maintained at 5% and 80%, respectively.
Subsequently, at each of the seven PHCs, the 
electronic medical records of 100 consecutive asthmatic 
patients were reviewed and included in the study. A 
data collection form derived from the National Asthma 
Guidelines was utilised.26 The information collected 
consisted of demographic characteristics and the type 
of clinic visited; in addition, various history-taking 
(i.e. signs and symptoms of asthma, trigger factors and 
a history of atopy, smoking, asthma exacerbations or 
previous admissions), clinical assessment (i.e. peak 
expiratory flow rate [PEFR], level of asthma control, 
inhaler technique and patient compliance) and manage- 
ment (i.e. prescription of ICS, inhaled SABAs and 
antihistamines and a scheduled date for the next 
follow-up appointment) components were analysed 
and marked as either documented or undocumented 
according to the contents of the records. Docu-
mentation was considered complete if both positive 
and negative information was recorded (e.g. inability 
to use a peak flow metre, satisfactory inhaler 
technique, etc.) and considered incomplete if the 
required component was missing. So as to avoid bias, 
every PHC was given a unique identification code and 
medical staff at the centres were not involved in the 
data collection process. 
Abdulaziz Al-Mahrezi, Sawsan Baddar, Sheikha Al-Siyabi, Safaa Al-Kindi, Ibrahim Al-Zakwani and Omar Al-Rawas
Clinical and Basic Research | e139
The data were analysed using Stata® data analysis 
and statistical software, Version 13.1 (StataCorp LLC, 
College Station, Texas, USA). Descriptive statistics 
were used to describe the data, with frequencies 
and percentages reported for categorical variables 
and means and standard deviations for continuous 
variables. Medians and interquartile ranges were used 
to present non-normally distributed data. Differences 
between the AC and GC groups were analysed using 
Pearson’s Chi-squared test or Fisher’s exact test 
for categorical variables and the Student’s t-test or 
Mann-Whitney U test for continuous variables, as 
appropriate. An a priori two-tailed level of significance 
was set at P ≤0.050.
Ethical approval for this study was obtained 
from the Research and Ethical Review and Approval 
Committee of the Directorate of Primary Health 
Affairs, Ministry of Health, Oman (#MH/DG PS/33).
Results
A total of 452 patients were seen by 74 GPs at the 
PHCs during the study period. The overall mean age of 
the patients was 35 ± 21 years old (range: 6–95 years) 
and 256 (57%) were female. In total, 288 (64%) cases 
were managed at ACs and 164 (36%) were managed at 
GCs. Overall, 87 patients (19%) were managed by GPs 
who worked only at the ACs, 84 (19%) by GPs who 
worked only at the GCs and 281 (62%) by GPs who 
worked at both types of clinics. Significant differences 
were noted in the documentation of clinical history-
taking, assessment and management components for 
cases managed at ACs and GCs.
Overall, physicians at ACs were significantly more 
likely to complete history-taking documentation comp- 
ared to those at GCs, including information regarding 
signs and symptoms (91% versus 19%; P <0.001), trigger 
factors (79% versus 16%; P <0.001) and a history of 
atopy (81% versus 17%; P <0.001), smoking (61% 
versus 7%; P <0.001), asthma exacerbations (73% versus 
10%; P <0.001) or previous admissions (63% versus 10%; 
P <0.001) [Figure 1]. Moreover, documentation regarding 
the clinical assessment of the patient’s inhaler technique 
(88% versus 14%; P <0.001), asthma control (86% versus 
19%; P <0.001), treatment compliance (86% versus 19%; 
P <0.001) and PEFR (85% versus 12%; P <0.001) was 
significantly higher among cases managed at ACs 
compared to those managed at GCs [Figure 2]. In 
terms of management, cases managed at ACs had 
significantly higher prescription rates of ICS (72% 
versus 61%; P = 0.021) and inhaled SABAs (93% versus 
82%; P = 0.001) compared to GC cases. However, 
physicians at GCs were significantly more likely to 
prescribe antihistamines than physicians at ACs (34% 
Figure 2: Chart showing the percentage of complete 
documentation of various clinical assessment comp-
onents in the medical records of asthma cases seen at 
asthma clinics versus general clinics in Seeb wilayat, 
Oman (N = 452).
ACs = asthma clinics; GCs = general clinics; PEFR = peak expiratory 
flow rate.
Figure 3: Chart showing the frequency of prescriptions 
and follow-up appointments for asthma cases seen at 
asthma clinics versus general clinics in Seeb wilayat, Oman 
(N = 452).
ACs = asthma clinics; GCs = general clinics; ICS = inhaled corticosteroids; 
SABAs = short-acting β-agonists; FUAs = follow-up appointments.
Figure 1: Chart showing the percentage of complete 
documentation of various history-taking components in 
the medical records of asthma cases seen at asthma clinics 
versus general clinics in Seeb wilayat, Oman (N = 452).
ACs = asthma clinics; GCs = general clinics; Hx = history.
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versus 19%; P = 0.001). Nevertheless, GPs at ACs 
were significantly more likely to schedule follow-up 
appointments (69% versus 39%; P = 0.001) [Figure 3]. 
Among the 281 cases seen by the 25 GPs who 
worked at both types of clinics (i.e. ACs and GCs), the 
documentation of all components was significantly 
greater when the physician worked at the AC rather 
than the GC (P <0.050 each), except for antihistamine 
prescription rates [Table 1]. However, in GCs, no 
significant differences were noted in documentation 
completeness when comparing GPs who worked only 
at GCs and those who worked at both types of clinics 
[Table 2].
Discussion
Overall, the current study found that the completeness 
of documentation of various history-taking, clinical 
assessment and management components was sign-
ificantly greater among asthma cases seen at ACs 
compared to those seen at GCs in selected PHCs in 
Muscat. This finding might be due to the intensive 
training that most physicians received prior to the 
establishment of the ACs; alternatively, it could be 
due to the structured management approach followed 
at these clinics. Previous research has indicated that 
the management of asthmatic patients is easier and 
more effective when GPs are guided by a standardised 
management protocol.27 However, a study in Oman 
reported that junior GPs had greater documentation 
rates compared to junior pulmonologists, despite both 
groups following the same management protocol.28 A 
previous study comparing asthma management in two 
different settings within the same healthcare institution 
reported better documentation of symptoms by 
residents compared to medical officers (64% versus 
35%).19 To the best of the authors’ knowledge, the 
current study is the first to assess differences in 
documentation among the same GPs working in two 
different settings.
Both control and preventative medications are 
important in order to achieve better control of the 
disease and improve the quality of life of asthmatic 
patients. In this regard, ICS are considered the 
cornerstone of management and should be prescribed 
to all asthmatic patients upon discharge.12,29 In this 
study, ICS were prescribed to 72% and 61% of patients 
managed at ACs and GCs, respectively. In contrast, 
Arnold et al. found that only 47% of hospitalised 
adult asthmatic patients had received ICS prior to 
Table 1: Documentation completeness of asthma cases 
seen by the same doctors working at both types of clinics* 
at asthma clinics versus general clinics in Seeb wilayat, 












Signs and symptoms 178 (89) 53 (66) <0.001
Trigger factors 152 (76) 18 (23) <0.001
History of smoking 106 (53) 8 (10) <0.001
History of atopy 156 (78) 17 (21) <0.001
History of asthma 
exacerbations
142 (71) 10 (13) <0.001
History of previous 
admissions
130 (65) 10 (13) <0.001
PEFR 166 (83) 12 (15) <0.001
Compliance 173 (86) 15 (19) <0.001
Inhaler technique 176 (88) 15 (19) <0.001
Asthma control 173 (86) 15 (19) <0.001
ICS prescription 147 (73) 52 (65) 0.046
SABA prescription 186 (93) 66 (83) 0.009
Antihistamine 
prescription
36 (18) 20 (25) 0.120
Follow-up appointment 114 (57) 26 (33) 0.046
ACs = asthma clinics; GCs = general clinics; PEFR = peak expiratory flow 
rate; ICS = inhaled corticosteroids; SABA = short-acting β-agonist.
*A total of 25 doctors worked at both types of clinics.
Table 2: Documentation completeness of asthma cases 
seen at general clinics (GCs) by doctors working either 
only at GCs* or at both types of clinics† in Seeb wilayat, 















Signs and symptoms 50 (60) 53 (66) 0.421
Trigger factors 13 (15) 18 (23) 0.319
History of smoking 4 (5) 8 (10) 0.239
History of atopy 11 (13) 17 (21) 0.213
History of asthma 
exacerbations
6 (7) 10 (13) 0.298
History of previous 
admissions
7 (8) 10 (13) 0.268
PEFR 8 (10) 12 (15) 0.343
Compliance 16 (19) 15 (19) 1.000
Inhaler technique 8 (10) 15 (19) 0.116
Asthma control 16 (19) 15 (19) 1.000
ICS prescription 48 (57) 52 (65) 0.339
SABA prescription 68 (81) 66 (83) 0.842
Antihistamine 
prescription
36 (43) 20 (25) 0.120
Follow-up appointment 37 (44) 26 (33) 0.150
GC = general clinic; PEFR = peak expiratory flow rate; ICS = inhaled 
corticosteroids; SABA = short-acting β-agonist.
*A total of 37 doctors worked only at GCs.  †A total of 25 doctors 
worked at both types of clinics.
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admission, potentially causing asthma exacerbations 
and subsequent admission to the hospital.18 Further-
more, in a study of 100 consecutive children admitted 
with episodes of acute asthma exacerbation in 
Kuwait, none of the children were prescribed ICS.30 
In a tertiary care hospital in Oman, a previous 
study of all asthmatic patients presenting with acute 
exacerbations reported that only 33% of patients had 
been prescribed ICS in the three months prior to the 
episode; additionally, this medication was subsequently 
prescribed after admission to only 58% of cases.19 The 
same study also showed low levels of therapy-related 
documentation, with 73% of patients having no record 
of a post-nebulisation assessment and 23% having poor 
documentation of follow-up appointments—with the 
latter finding lower compared to those of the current 
study at both GCs (39%) and ACs (69%).19 In the 
current study, when analysing the records of patients 
seen by GPs who worked at both ACs and GCs, the 
documentation of follow-up appointments was higher 
when patients were seen at the AC rather than the GC 
(57% versus 33%, respectively).
A relative lack of consultation time could account 
for the differences in management components noted 
between the two types of clinics in the current study. 
Generally, GPs who work in GCs are expected to 
attend to more patients with a much wider range of 
conditions compared to those in ACs. In addition, both 
nurses and pharmacists were included in the intensive 
training programme prior to the launch of the ACs 
in Muscat and thus expected to be able to assess a 
patient’s PEFR, inhaler technique and asthma control 
without the assistance of a physician. Consequently, 
the GPs who worked in the ACs may have had more 
time to assess patients and document the required 
information in their medical records.21,24 This could 
also explain the current study’s finding that the same 
doctors performed significantly differently when 
managing patients seen at ACs and GCs, particularly 
in the documentation of most analysed components. 
Moreover, without previous knowledge of the patient’s 
medical history, it can be extremely difficult for a 
physician seeing a patient for the first time to assess 
control levels and initiate an appropriate management 
plan. Therefore, adequate documentation of such 
information is essential for good clinical practice and 
high-quality patient care. 
The current study is subject to certain limitations. 
Due to the retrospective and cross-sectional nature 
of the study, these findings may only be relevant to 
a specific period of time. Furthermore, this study 
mainly assessed the documentation of various clinical 
assessment and management components within the 
electronic medical records of asthma cases; while this 
is an essential part of clinical practice and generally 
expected to reflect greater clinical judgment and better 
patient outcomes, some doctors may have adequately 
documented their clinical and management notes but 
lacked other important clinical skills. It is also possible 
that some physicians may have performed specific 
assessment or history-taking actions, but not have 
documented these steps due to lack of time. However, 
it is important to highlight that the electronic medical 
record system used at many PHCs in Oman does 
not allow physicians to execute certain management 
actions without the documentation of specific 
information like prescriptions, referrals and follow-up 
appointments. It is therefore likely that the electronic 
records represent a true account of what was assessed 
or took place during the patient’s visit.
Conclusion
The findings of this study demonstrate the positive 
impact of newly established ACs at several PHCs in 
Muscat. Specifically, the documentation of various 
assessment and management components in the 
electronic medical records of asthmatic patients was 
significantly better at ACs compared to GCs. Future 
studies are recommended to determine whether 
better documentation is correlated with better patient 
outcomes and whether management at ACs has an 
effect on the patient’s level of asthma control.
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